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(54) Protective helmet provided with a luminescent means 



(57) A protective helmet (1; 101; 201) having a shell 
(2; 102; 202) and an inner padding (3; 203) is provided 
with a luminescent element (8) which can be excited by 
alternating current at a predetermined frequency; the 
luminescent element (8) is connected for operation to a 
power supply circuit (20), comprising a source of direct 
current electrical energy (18) and a switch means (19), 
by means of an electronic driving circuit (1 6) capable of 
controlling the conversion of the said direct current into 
the said alternating current. 
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Description 

[0001] The present invention relates to a protective 
helmet provided with a luminescent means. The helmet 
is suitable, in particular, for a motorcyclist. 
[0002] Conventional protective helmets for motorcy- 
clists comprise essentially a shell of suitable plastic 
material, such as a polycarbonate, an inner padding, 
made for example from expanded polystyrene, and a 
visor. Helmets of the open type are provided with a 
securing strap, while helmets of the full-face type have a 
chin guard which is integral with the shell. 
[0003] For safety reasons, both the rider and any 
passenger on a motorcycle put on helmets before start- 
ing a road journey and remove them at the end of the 
journey. 

[0004] If the motorcycle is ridden in conditions of 
poor visibility, for example at night or in very heavy rain 
or snow, its rear lights are not clearly visible to the driv- 
ers of vehicles following the motorcycle. 
[0005] The object of the present invention is to 
make a rider or a passenger on a motorcycle distin- 
guishable in conditions of poor visibility. 
[0006] In the present description and in the claims, 
the term "luminescent means" denotes a means capa- 
ble of emitting light not produced by a thermal effect. 
Preferably, it consists of an electroluminescent, fluores- 
cent, LED, light guide or similar element. 
[0007] In a first aspect, the invention relates to a 
protective helmet having a shell, an inner padding, and 
being provided with a luminescent means which can be 
excited by alternating current at a predetermined fre- 
quency, the said luminescent means being connected 
for operation to a power supply circuit, comprising a 
source of direct current electrical energy and a switch 
means, by means of an electronic driving circuit capable 
of controlling the conversion of the said direct current 
into the said alternating current, characterized in that 
said electronic driving circuit is also capable of supply- 
ing said luminescent means with said alternating cur- 
rent at said predetermined frequency when a square- 
wave signal has a high value. 

[0008] Preferably, the said electronic driving circuit 
comprises a photoresistor means. 
[0009] Advantageously, the said electronic driving 
circuit also comprises four triggered NAND gates, a first 
NAND gate having a first input connected to a voltage 
divider formed by the said photoresistor means and a 
first resistance, a second input connected to earth 
through a first capacitor and connected to one of its out- 
puts through a second resistance connected in parallel 
with a third resistance and a first diode, the said output 
being connected through a second, inverting, NAND 
gate to a first input of a third NAND gate, the said third 
NAND gate having a second input connected to earth 
through a second capacitor and to one of its outputs 
through a fourth resistance, the said output being con- 
nected through a fourth, inverting, NAND gate, a fifth 



resistance and a control transistor to a power transistor, 
the said first NAND gate emitting a square-wave signal 
with an asymmetric cycle, the said third NAND gate 
emitting a signal formed by a train of pulses having the 
5 said predetermined frequency to cause the excitation of 
the said luminescent means when the said square-wave 
signal has said high value. 

[0010] Preferably, the said power supply circuit is 
connected to a step-up device which, in turn, is con- 
w nected to the said power transistor and to the said lumi- 
nescent means. 

[0011] Advantageously, the said power supply cir- 
cuit also comprises a second diode and a third and a 
fourth capacitor, connected in parallel, capable of stabi- 
15 lizing the supply voltage of the said electronic driving 
circuit. 

[001 2] Preferably, the said power supply circuit and 
the said electronic driving circuit are printed on a board. 
[0013] Advantageously, the said luminescent 

20 means consists of a flexible electroluminescent lamp. 
[0014] Preferably, the said shell is provided with a 
transparent portion and the said flexible electrolumines- 
cent lamp is located inside the said shell and is visible 
through the said transparent portion. 

25 [001 5] Preferably, the said switch is associated with 
an operating button. 

[0016] Advantageously, the said helmet is provided 
with two side pads and a securing strap, the said oper- 
ating button being fitted inside one of the said side pads 

30 and being pressed by the said strap, to close the said 
switch means, when the said strap is fastened. 
[0017] In one variant, the said operating button is 
fitted in the said inner padding and is pressed by the 
cheek of the person putting on the said helmet, to close 

35 the said switch means when the said helmet is put on. 
[0018] Advantageously, the said helmet is provided 
with a wedge-shaped rod capable of being engaged 
with the said board to make the said button and the said 
switch inactive. 

40 [001 9] In a second aspect, the invention relates to a 
protective helmet having a shell, an inner padding, and 
being provided with a flexible electroluminescent lamp, 
which can be excited by alternating current at a prede- 
termined frequency, located inside the said shell, the 

45 said shell being provided with a transparent portion 
through which the said electroluminescent lamp is visi- 
ble, characterized in that said electroluminescent lamp 
is excited by said alternating current at said predeter- 
mined frequency when a square-wave signal has a high 

so value. 

[0020] In the helmet according to the invention, the 
luminescent means is illuminated in conditions of poor 
visibility, making the rider or passenger wearing it 
clearly visible. Consequently, the users of a motorcycle 
55 are in conditions of greater safety, both during travel and 
in case of a forced stop of the motorcycle, than when 
they wear conventional helmets. 
[0021 ] Characteristics and advantages of the inven- 
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tion will now be illustrated with reference to embodi- 
ments represented by way of example, and without 
restriction, in the attached figures, in which 

Fig. 1 is a side view of a protective helmet of the 5 
open type provided with a flexible electrolumines- 
cent lamp made according to the invention; 
Fig. 2 is a partial rear view of the helmet of Fig. 1 ; 
Fig. 3 is a partial front view of the helmet of Fig. 1 ; 
Fig. 4 shows the electroluminescent lamp fitted to 10 
the helmet of Fig. 1; 

Fig. 5 is a view of the helmet of Fig. 1 , shown in par- 
tial section to show the arrangement of the electro- 
luminescent lamp, of a power supply circuit and of 
an electronic driving circuit of the lamp; 15 
Fig. 6 is a rear view, on an enlarged scale, of the 
components of the circuits of Fig. 5; 
Fig. 7 shows in detail the power supply circuit of 
Figs 5 and 6; 

Fig. 8 shows in detail the electronic circuit of Figs 5 20 
and 6; 

Figs 9 and 1 0 are front and rear views, respectively 
of a board which carries the printed circuits of Figs 
7 and 8; 

Figs 1 1 and 1 2 show an operating button of a switch 25 
of the power supply circuit of Fig. 7; 
Fig. 13 is a rear view of a variant of the helmet of 
Figs 1-3 and 5; 

Figs 14 and 15 are views, from the side and front 
respectively, of a full-face protective helmet, pro- 30 
vided with a flexible electroluminescent lamp, made 
according to the invention; 

Fig. 1 6 shows a wedge-shaped rod for disabling an 
operating button of a switch of the circuit of Fig. 7. 

35 

[0022] Figs 1 -3 and 5 show a protective helmet 1 for 
a motorcyclist, comprising a shell 2 and an inner pad- 
ding 3. For example, the shell 2 is made from plastic 
material, such as a polycarbonate, and the padding 3 is 
made from expanded polystyrene. The helmet 1 is of 40 
the open type and is provided with two side pads 4, 
formed by extensions of the padding 3, and a securing 
strap 5. The helmet is also provided with a visor, which 
is not shown. 

[0023] The shell 2 is covered internally with a coat 45 
of paint 6 (Fig. 5) except for a transparent portion (win- 
dow) 7, located near the base of the shell. A flexible 
electroluminescent lamp 8, mounted in a housing 9 of 
the padding 3 and fixed to this by means of a suitable 
adhesive compound such as the adhesive Article 467, 50 
Code No. 7953, made by the 3M Company, is visible 
through the window 7. 

[0024] The electroluminescent lamp 8 (Fig. 4) is 
made by silk-screen printing. It consists of a capacitor in 
which a phosphorescent substance is inserted between 55 
two electrodes to form a "sandwich". The electrolumi- 
nescent lamp 8 comprises a polyester substrate 10, a 
front electrode 11 formed from a transparent ITO 



(indium and tin oxide) conductor or from translucent 
conductive silk-screen printing ink, a layer 12 of phos- 
phor ink (zinc sulphide), of predetermined thickness, 
capable of emitting phosphorescent light with specified 
wavelengths, and a silver conductor 13 silk-screen 
printed along the perimeter of the lamp to improve the 
uniformity of illumination. The electroluminescent lamp 
8 also comprises layers of dielectric (insulation), not 
shown, a rear electrode (formed from silver or carbon 
inks), not shown, and a protective layer, which again is 
not shown, to provide electrical insulation and protec- 
tion from moisture. In the lamp 8, the layer of phosphor 
ink and the silver conductor are of rectangular shape. 
However, these may have the widest variety of configu- 
rations and, in particular, may form light spots of various 
shapes. 

[0025] The lamp 8 can also be formed from other 
known materials and by other known methods. 
[0026] The lamp 8 is provided with two terminals 1 4 
and 15 by means of which it is connected to a power 
supply circuit 20 (Figs 5, 6, 7) and to an electronic driv- 
ing circuit 16 (Figs 5, 6, 8). 

[0027] The circuit 20 (Fig. 7) comprises a source of 
electrical energy 18 and a switch 19. The source of 
electrical energy 18 consists of a battery having one 
positive pole and one negative pole connected to termi- 
nals 22 and 23. The terminal 23 is connected to earth at 
24 and the terminal 22 is connected to the switch 19. 
The switch 19, in turn, is connected to a terminal 25 
and, through a diode 26 and capacitors 29 and 30, 
arranged in parallel, to a terminal 27 at a stabilized volt- 
age and to earth 24. 

[0028] The switch 19 is associated with an operat- 
ing button 21 of the membrane (bubble) type (Fig. 11), 
located inside a side pad 4 (Fig. 5). The switch 19 is 
open when the membrane button 21 is raised (a spring 
which keeps the membrane raised is not shown) and is 
closed when the membrane button 21 is pressed (Fig. 
1 2). The button 21 is pressed when the securing strap 5 
is fastened. 

[0029] The electronic circuit 16 (Fig. 8) comprises a 
photoresistor 17 and four NAND gates 31, 32, 33 and 
34, which are triggered, in other words can be operated 
by a suitable command. 

[0030] The photoresistor 1 7 causes the electrolumi- 
nescent lamp 8 to light when the external light intensity 
falls below a predetermined level, as shown in greater 
detail below. 

[0031] The gate 31 has inputs 35 and 36 and an 
output 37. The input 35 is connected at 38 to a voltage 
divider formed by the photoresistor 17 and a resistance 
39, interposed between the earth 24 and a terminal 40. 
The terminal 40 is connected to the power supply termi- 
nal 27 (Fig. 7). The input 36 is connected to earth 24 
through a capacitor 41 and is connected to the output 
37 through a resistance 42 arranged in parallel with a 
resistance 43 and a diode 44. The output 37 is con- 
nected to the inputs 45 and 46 of the NAND gate 32. 
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The NAND gate 32 is supplied through the terminal 48 
which is connected to the terminal 27 (Fig. 7) and is 
connected to earth 24. The output 47 of the NAND gate 
32 is connected to an input 51 of the NAND gate 33. 
The NAND gate 33 has an input 50 connected to earth 5 
24 through a capacitor 49 and to an output 52 through a 
resistance 53. In turn, the output 52 is connected to 
inputs 54 and 55 of the NAND gate 34. The NAND gate 
34 has an output 56 connected through a resistance 57 
to a transistor 58 which controls a power transistor 59. w 
The transistor 59 is connected to a step-up device 
(transformer or autotransformer) 60 and to the earth 24. 
The step-up device 60 has a terminal 61 connected to 
the terminal 25 (Fig. 7) and to the terminal 14 of the 
electroluminescent lamp 8. The step-up device 60 has 75 
the function of supplying the high voltage required for 
the correct operation of the lamp 8. 
[0032] The circuits 1 6 and 20 are printed on a board 
62 (Figs 5, 6, 9, 1 0) which also carries the switch 19, the 
photoresistor 17 and the terminals 22 and 23 for con- 20 
nection to the battery 18. The board 62 is mounted in a 
housing in the padding of a side pad 4 in such a position 
that the button 21 is engaged with the switch 1 9. 
[0033] When a person puts on the helmet 1 and fas- 
tens the securing strap 5, he compresses the button 21 25 
and closes the switch 19. When the switch 1 9 is closed, 
the electronic circuit 16 is turned on and is ready for 
operation. If the intensity of the external light is greater 
than the set level, the photoresistor 1 7 assumes a lower 
ohmic (resistance) value, such that the input 35 of the 30 
gate 31 is held at the low logical level (0). 
[0034] Since the input 36 of the NAND gate 31 is at 
the low logical level (0), its output 37 is at the high logi- 
cal level (1). The output 37 remains at the high logical 
level even when the input 36 changes to the high logical 35 
level (1). Consequently, the inputs 45 and 46 of the 
NAND gate 32 are at the high logical level (1) and its 
output 47 is at the low logical level (0). The input 51 of 
the NAND gate 33 is at the low logical level (0) and its 
input 50 is also at the low logical level (0), and therefore 40 
its output 52 is at the high logical level (1 ). The output 52 
remains at the high logical level even when the input 50 
changes to the high logical level (1). The inputs 54 and 
55 of the NAND gate 34 are at the high logical level (1) 
and its output 56 is at the low logical level (0). The tran- 45 
sistors 58 and 59 are non-conducting, and therefore no 
current flows through the transformer 60. 
[0035] When the external light intensity level falls to 
the set value of the photoresistor 17, the resistance of 
the photoresistor 1 7 increases until the voltage value at 50 
the input 35 of the NAND gate is brought to the high 
level (approximately 2/3 of the supply voltage of the bat- 
tery 18). The input 36 is also at the high level, since the 
output 37, in the preceding condition, was at the high 
level, and the capacitor 41 was charged through the 55 
resistance 42. The output 37 is at the low logical level. 
At this point the capacitor 41 is discharged to the output 
37 through the resistance 43 and the diode 44 with the 



time constant 0.6 * r1 * c1 , where r1 is the value of the 
resistance 43 and d is the capacitance of the capacitor 
41. After the interval determined by this time constant, 
the input 36 of the NAND gate 31 is at the low logical 
level (approximately 1/3 of the supply voltage) and 
therefore the output 37 switches to the high logical level. 
At this point the capacitor 41 begins to be charged 
through the resistance 42, over a period which is 
approximately 10 times the discharge period. 
[0036] While the photoresistor 17 keeps the input 
35 at the high logical level, a square-wave signal with an 
asymmetric cycle (frequency F1), which, in each period, 
takes a high value for an interval equal to one tenth of 
the interval for which the signal takes a low value, is 
present at the output 37 of the NAND gate 31. The 
NAND gate 31 thus acts as an oscillator with a fre- 
quency F1 in the range from approximately 1 to 1 .5 Hz. 
[0037] The NAND gate 32 has the sole function of 
acting as an inverter, in other words of inverting the log- 
ical level of the output 37 of the NAND gate 31 . 
[0038] The NAND gate 33 is an oscillator, similar to 
the NAND gate 31, which controls the step-up device 
60. The NAND 33 has a frequency F2 in the range from 
approximately 2 to 4 kHz (according to the characteris- 
tics of the step-up device 60) and a symmetrical cycle. 
The NAND gate 33 is activated when the input 51 is at 
the high logical level. It therefore has at its output 52 a 
signal formed by a train of pulses having the frequency 
F2 in each interval in which the square wave having the 
frequency F1, generated by the NAND gate 31, takes 
the high level. 

[0039] The pulses present at the output 52 of the 
NAND gate 33 are inverted by the NAND gate 34 and, 
through the resistance 57, trigger the transistor 58 
which controls the transistor 59. The transistor 59, in 
turn, controls the operation of the transformer 60 which 
supplies on its secondary winding the voltage required 
for driving the electroluminescent lamp 8 through the 
terminals 14 and 15. The application of alternating cur- 
rent voltage between the electrodes of the lamp 8 gen- 
erates a variable electrical field within the phosphor, 
which becomes a light source. 

[0040] The lamp 8 is supplied with alternating cur- 
rent, at the frequency F2 of the pulsed signal generated 
by the NAND gate 33, for the period in which the 
square-wave signal generated by the NAND gate 31 
remains at the high level. The lamp 8 is not supplied 
during the period in which the square-wave signal gen- 
erated by the NAND gate 31 remains at the low level. 
However, the light emitted by the lamp 8 remains visible 
continuously, owing to the phenomenon of persistence 
of the image in the retina of the human eye. 
[0041] The oscillator 31 therefore generates a 
square wave with an asymmetric duty cycle such that it 
provides a high visibility of the lamp together with mini- 
mum battery consumption. 

[0042] The electroluminescent lamp 8 can be 
replaced or supplemented with one or more LEDs 
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located either inside the shell or on the edge or the 
accessories of the helmet, in order to achieve a particu- 
larly pleasing effect (e.g. a "starry sky" effect). 
[0043] Fig. 13 shows a helmet 101 which is a vari- 
ant of the helmet 1 of Figs 1-3. The helmet 101 has a 
shell 102 provided with a transparent portion 107 
located on its mid-line, through which the electrolumi- 
nescent lamp 8 is visible. 

[0044] The membrane button 21 which operates 
the switch 19 has a hysteresis such that correct opera- 
tion is possible even in the presence of vibrations and 
discontinuity of pressure. 

[0045] The battery 18 is, for example, a 3 V or 9 V 
battery. The voltage of the battery 1 8 has a value lower 
than the acceptable reverse voltage for the transistors 
58 and 59, which must in any case withstand relatively 
high voltages (excess currents generated by the induct- 
ance of the transformer 60). 

[0046] The diode 26 has the function of protecting 
the electronic circuit 16, except for the power section 
(transistors 58 and 59), from reversals of polarity. Thus 
the connection of a diode in series with the power sup- 
ply is avoided and this enables efficiency to be improved 
and allows a smaller diode to be used, with consequent 
reduction of cost. 

[0047] The capacitors 28 and 29 have the function 
of stabilizing the supply voltage of the electronic circuit 
16. 

[0048] The photoresistor 17 is set in such a way 
that the light filtering through the fabric covering the 
padding of the side pad 4 is sufficient to operate it, and 
has a hysteresis to avoid uncertainty of operation when 
the light is at the limit of the set range. The photoresistor 
17 has an adequate spectrum of sensitivity and a 
response speed of more than 50 Hz. With this arrange- 
ment, when the environment in which the helmet is used 
is illuminated with artificial light modulated at 50 Hz, a 
pulsed voltage is present at the input 35 of the NAND 
gate 31 and activates the circuit. Thus an economical 
system for recognizing artificial light is provided, so that 
the helmet can also be used in tunnels and in enclosed 
illuminated environments. 

[0049] The transformer 60 can be formed by a 

diode-capacitor circuit (diode pump). 

[0050] The electronic circuit 1 6 is, for example, a C- 

MOS (complementary metal oxide semiconductor) CD 

4093. 

[0051] The use of circuits printed on the board 62 
has the advantage of reducing the dimensions, improv- 
ing the robustness and making assembly simple and 
rapid. Additionally, the board 62 is suitable for being 
incorporated in a resin envelope, by combined pressing 
or other methods, in order to make the whole assembly 
more secure and easier to handle. 
[0052] Figs 1 4 and 1 5 show a helmet 201 of the full- 
face type, provided with a shell 202 inside which the 
flexible electroluminescent lamp 8 is located. In the hel- 
met 201 , the board 62 which carries the printed circuits 



20 and 16, the button 21 and the photoresistor 17 is 
placed in the inner padding 203 in such a way that the 
button 21 is pressed by the cheek of the person putting 
on the helmet. 

5 [0053] The helmets 1,101 and 201 can be provided 
with a wedge-shaped rod 65 (Fig. 16) to prevent the 
operation of the lamp 8 when the helmet is put on by the 
rider of a motorcycle which is also carrying a passenger, 
in case the passenger might be disturbed by the flash- 

w ing. The wedge-shaped rod 65 can be pushed from one 
end by finger pressure, by the person putting on the hel- 
met. When the rod 65 is pushed, it slides and becomes 
wedged under the board 62, thus inactivating the button 

21 and consequently the switch 19. 

15 [0054] A particular mode of flashing can be used to 
enable the product to be recognized at first sight: for 
example, the flashing could be such that it forms a letter 
of the Morse code alphabet, to identify the product 
immediately (a kind of optical jingle). 

20 

Claims 

1. Protective helmet (1; 101; 201) having a shell (2; 
1 02; 202), an inner padding (3; 203), and being pro- 

25 vided with a luminescent means (8) which can be 
excited by alternating current at a predetermined 
frequency, the said luminescent means (8) being 
connected for operation to a power supply circuit 
(20), comprising a source of direct current electrical 

30 energy (18) and a switch means (1 9), by means of 

an electronic driving circuit (16) capable of control- 
ling the conversion of the said direct current into the 
said alternating current, characterized in that said 
electronic driving circuit (16) is also capable of sup- 

35 plying said luminescent means (8) with said alter- 
nating current at said predetermined frequency 
when a square-wave signal has a high value. 

2. Helmet (1 ; 101; 201 ) according to Claim 1 , charac- 
40 terized in that the said electronic driving circuit (16) 

comprises a photoresistor means (17). 

3. Helmet (1 ; 101; 201 ) according to Claim 1 , charac- 
terized in that the said electronic driving circuit (16) 

45 also comprises four triggered NAND gates (31, 32, 
33, 34), a first NAND gate (31) having a first input 
(35) connected to a voltage divider formed by the 
said photoresistor means (17) and a first resistance 
(39), a second input (36) connected to earth (24) 

so through a first capacitor (41) and connected to one 
of its outputs (37) through a second resistance (42) 
connected in parallel with a third resistance (43) 
and a first diode (44), the said output (37) being 
connected through a second, inverting, NAND gate 

55 (32) to a first input (51) of a third NAND gate (33), 
the said third NAND gate (33) having a second 
input (50) connected to earth (24) through a second 
capacitor (49) and to one of its outputs (52) through 
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a fourth resistance (53), the said output (52) being 
connected through a fourth, inverting, NAND gate 
(34), a fifth resistance (57) and a control transistor 
(58) to a power transistor (59), the said first NAND 
gate (31) emitting a square-wave signal with an 
asymmetric cycle, the said third NAND gate (33) 
emitting a signal formed by a train of pulses having 
the said predetermined frequency to cause the 
excitation of the said luminescent means (8) when 
the said square-wave signal has said high value. 

4. Helmet (1; 101; 201) according to Claims 1 and 3, 
characterized in that the said power supply circuit 
(20) is connected to a step-up device (60) which, in 
turn, is connected to the said power transistor (59) 
and to the said luminescent means (8). 

5. Helmet (1 ; 101; 201 ) according to Claim 1 , charac- 
terized in that the said power supply circuit (20) also 
comprises a second diode (26) and a third and a 
fourth capacitor (29, 30), connected in parallel, 
capable of stabilizing the supply voltage of the said 
electronic driving circuit (1 6). 

6. Helmet (1 ; 101; 201 ) according to Claim 1 , charac- 
terized in that the said switch (1 9) is associated with 
an operating button (21). 

7. Helmet (1; 101; 201) according to Claims 1 to 6, 
characterized in that power supply circuit (20) and 
the said electronic driving circuit (16) are printed on 
a board (62) which also carries the said button (21 ) 
and the said photoresistor means (1 7). 

8. Helmet (1 ; 101; 201 ) according to Claim 1 , charac- 
terized in that the said luminescent means (8) con- 
sists of a flexible electroluminescent lamp. 

9. Helmet (1; 101; 201) according to Claims 1 to 8, 
characterized in that the said shell (2; 102; 202) is 
provided with a transparent portion (7:107) and the 
said flexible electroluminescent lamp (8) is located 
inside the said shell (2; 102; 202) and is visible 
through the said transparent portion (7; 107). 

10. Helmet (1; 101) according to Claims 1 and 7, char- 
acterized in that it is provided with two side pads (4) 
and a securing strap (5), the said board (62) being 
installed inside one of the said side pads (4) and the 
said operating button (21) being pressed by the 
said strap (5), to close the said switch means (19), 
when the said strap (5) is fastened. 

11. Helmet (201) according to Claims 1 and 7, charac- 
terized in that the said board (62) is installed within 
the said inner padding (203) and the said operating 
button (21) is pressed by the cheek of the person 
putting on the said helmet, to close the said switch 



means (1 9) when the said helmet is put on. 

1 2. Helmet (1 ; 1 01 ; 201 ) according to Claim 7, charac- 
terized in that it is provided with a wedge-shaped 

5 rod (65) capable of being engaged with the said 

board (62) to make the said button (21 ) and the said 
switch (19) inactive. 

13. Protective helmet (1; 101; 201) having a shell (2; 
1 02; 202), an inner padding (3; 203), and being pro- 
vided with a flexible electroluminescent lamp (8), 
which can be excited by alternating current at a pre- 
determined frequency, located inside the said shell 
(2; 102; 202), the said shell (2; 102; 202) being pro- 
vided with a transparent portion (7; 107) through 
which the said electroluminescent lamp (8) is visi- 
ble, characterized in that said electroluminescent 
lamp (8) is excited by said alternating current at 
said predetermined frequency when a square-wave 
signal has a high value. 
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